Cardiac pressure overload initiates a systemic stem cell response.
Acute cardiac injury results in the activation and recruitment of resident and non-cardiac stem cells. In this study we sought to define the pattern of peripheral stem cells and resident cardiac stem cell (CSC) activation induced acutely by cardiac pressure overload (PO). PO was induced in mice by transaortic constriction (TAC). CSC, endothelial progenitor cells (EPC), hematopoietic stem cells (HSC) and stage-specific embryonic antigen (SSEA)-1(+) cells were profiled in the heart, spleen and bone marrow after TAC by flow cytometry. The combination of a systemic and local stem cell response resulted in increases in SSEA-1 (+) cells and EPC in the heart 7 and 14 days post-TAC, respectively. Locally, modest SSEA-1(+) proliferation at 4 days preceded the elevated myocardial stem cell number. We observed no significant proliferation of EPC and CSC in the heart. The systemic stem cell response was characterized by a biphasic loss of splenic SSEA-1(+) cells at 2 and 7 days post-TAC and loss of bone marrow and spleen EPC at 4 and 7 days, respectively. Spleen size changed dynamically after TAC. A negligible response of HSC to TAC was observed. Significant EPC and SSEA-1(+) proliferation in the bone marrow and spleen occurred only after their local levels were decreased. Our results demonstrate that an orchestrated systemic stem cell response (EPC and SSEA-1 (+) ) takes place in response to TAC. The increase of SSEA-1(+) cells and EPC in the heart in response to pressure is likely to be because of a combination of local proliferation and stem cell recruitment.